. (A) Cells expressing untargeted phosphorylation sensors for Plk1 were imaged live either in interphase or in mitosis. Sensors with two different substrate sequences are shown: PPSLSSTVLIVRN from BRCA2 (sensor 1) and DDAL-NATFLPSEG from c-Jun (sensor 2), with the Plk1 target residues italicized. Plk1 was depleted by RNAi, as indicated. The YFP/CFP emission ratio was calculated and averaged over multiple cells. Each bar represents ≥10 cells, and the experiment was repeated with similar results. Note that both sensors are phosphorylated in mitosis relative to interphase, indicated by decreased emission ratio, and phosphorylation depends on Plk1. (B) Cells expressing untargeted phosphorylation sensors for Plk1 or Aurora B were treated with either the Aurora B inhibitor ZM447439 (2 µM) or the Plk1 inhibitor BI2536 (100 nM) for 1 h and analyzed as in A. Each bar represents ≥10 cells, and the experiment was repeated with similar results. Note that phosphorylation of the Aurora B sensor depends on Aurora B activity, whereas phosphorylation of the Plk1 sensors depends on Plk1 activity. (C) Cells expressing GFP-Plk1 were treated with nocodazole (100 ng/ml), analyzed at metaphase, or treated with KNL1 siRNA to disrupt PP1 targeting to kinetochores (top row). Cells treated with KNL1 siRNA were also transfected with rescue plasmids: either KNL1-wt or KNL1 mutant in which the PP1-binding motif RVSF was mutated to AAAA (bottom row). Cells were imaged live to assay for Plk1 localization to kinetochores. Images are maximal intensity projects of confocal z series. (D) To measure GFP-Plk1 levels at kinetochores for cells treated as in C, an intensity threshold was selected manually to cover all kinetochores. After background subtraction, the mean kinetochore intensity was normalized by dividing by the GFP intensity in the cytoplasm to control for variation in expression levels between cells. Only kinetochores aligned at metaphase were analyzed in cells treated with KNL1 siRNA. Each bar represents a mean over multiple cells, and the experiment was repeated three times with similar results. Note that removal of Plk1 from kinetochores depends on PP1 recruitment because cells depleted of KNL1 and expressing the RVSF/AAAA mutant maintain Plk1 at metaphase kinetochores. (E) Cells expressing the kinetochore-targeted Plk1 sensor were treated as in C and imaged live. The YFP/TFP emission ratio was calculated and averaged over multiple cells (each bar represents n ≥ 10 cells, n ≥ 30 kinetochores per cell). The experiment was repeated twice with similar results. Only kinetochores aligned at metaphase were analyzed in cells treated with KNL1 siRNA. Note that dephosphorylation of the Plk1 sensor depends on PP1 recruitment. (F) Cells expressing either Hec1 or Hec1-Plk1 T210D were fixed and stained for endogenous KNL1. KNL1 levels are not affected by Hec1-Plk1 T210D , indicating that the kinetochore is intact. (C and F) Bars, 5 µm.
. Effects of expression. (A and B) Cells expressing either Hec1 or Hec1-Plk1 T210D were fixed and stained with a phosphospecific antibody against the Plk1 substrate BubR1-S676-P. Representative images are shown (A), and the mean intensity of BubR1-S676-P staining was calculated over multiple cells in metaphase (each bar represents n ≥ 7 cells; B). Expression of Hec1-Plk1 T210D increases BubR1-S676 phosphorylation. Error bars are SEM. AU, arbitrary unit. (C) Phosphorylation of a Mis12-targeted Aurora B phosphorylation sensor was calculated in cells expressing either Hec1 or Hec1-Plk1 . The cell was imaged as in Video 1 from metaphase to anaphase with reversine added at t = 0.
